In this paper we study the long-term labor market implications of school resource equalization before Brown and school desegregation after Brown. For cohorts born in the South in the 1920s and 1930s, we find that racial disparities in measurable school characteristics had a substantial influence on black males' earnings and educational attainment measured in 1970, albeit one that was smaller in the later cohorts. When we examine the income of male workers in 1990, we find that southern-born blacks who finished their schooling just before effective desegregation occurred in the South fared poorly compared to southern-born blacks who followed behind them in school by just a few years. Abstract: In this paper we study the long-term labor market implications of school resource equalization before Brown and school desegregation after Brown. For cohorts born in the South in the 1920s and 1930s, we find that racial disparities in measurable school characteristics had a substantial influence on black males' earnings and educational attainment measured in 1970, albeit one that was smaller in the later cohorts. When we examine the income of male workers in 1990, we find that southern-born blacks who finished their schooling just before effective desegregation occurred in the South fared poorly compared to southern-born blacks who followed behind them in school by just a few years.
Introduction
In this paper we discuss a framework for evaluating the effect of the Supreme Court's landmark 1954 decision in Brown v. Board of Education of Topeka on the welfare of African Americans in the labor market. In principle, this extraordinary event created a dramatic "program" with which to evaluate the role of school resources and their organization on labor market outcomes. The public profile of the Brown decision, however, tends to overshadow two facts that are now well established. First, racial disparities in school resources in the South began narrowing 20 years before the Brown decision (Margo 1990 , Card and Krueger 1992 , Donohue, Heckman, and Todd 2002 . Second, school desegregation did not begin on a large scale in the Deep South until ten years after the Brown decision (U.S. Commission on Civil Rights 1967 Rights , 1977 Welch and Light 1987; Donohue and Heckman 1991; Boozer, Krueger, and Wolkon 1992; Reber 2003; Clotfelter 2004) . In short, the Brown decision did not create a discrete program at all.
Although the Brown decision is often viewed as a watershed in the history of discrimination and segregation in the United States, we think it should instead be viewed as a highly visible marker of public policy's mid-century reversal on matters of race. In effect, therefore, studying the impact of the Brown decision on labor market outcomes must be the study of a long-term process that slowly, but surely, restored some of the promise offered by the Abolitionists at the time of the Civil War (McPherson 1964) .
The equalization of school resources occurred gradually over time and unevenly across states whereas the effective desegregation of public schools, particularly in the Deep South, occurred much more suddenly, albeit a full decade after the Brown decision. In this paper, we use the cross-state variation in school resources and the suddenness of desegregation to shed light on the long-term labor market implications of school resource equalization before Brown and school desegregation after Brown.
For cohorts born in the South in the 1920s and 1930s, we find that racial disparities in measurable school characteristics had a substantial influence on black males' earnings, albeit one that was smaller in later cohorts. In a rough counterfactual, we estimate that southern-born black men's annual income in 1970 would have been from 5 to 9 percent (1920s birth cohort) or 2 to 5 percent (1930s birth cohort)
Hosted by The Berkeley Electronic Press higher if they had gone to schools with the same student/teacher ratio or the same length of school year as whites born at the same time and in the same state. We also find that the link between school quality and subsequent income was made primarily through increased educational attainment. Because easily measurable (and litigable) disparities in school resources had greatly narrowed in most states by 1950, there may have been few direct economic gains associated with a continued pursuit of the "equal" part of the "separate but equal" doctrine.
By that time, the NAACP's lawyers were aggressively attacking the policy of segregation itself, including testimony on the social and educational impact of segregation per se on black students (Kluger 1975 ). When we examine the labor market outcomes of male workers in 1990, we find that southernborn blacks who finished their schooling just before effective desegregation occurred in the South fared poorly compared to southern-born blacks who followed behind them in school by just a few years, relative to northern-born blacks in same age cohorts. This finding is robust to adding controls for stateof-residence effects, and it is not merely reflective of an upward trend in southern-born men's income relative to that of northern-born men. Again, a portion of the correlation between the change in the schooling environment and subsequent income reflects improvements in southern-born blacks' level of educational attainment. While these results are consistent with a growing econometric literature that suggests that desegregation had a positive influence on blacks' educational and labor market outcomes, we view them as suggestive patterns that call for more extensive research.
School Resources and the Limits of Equalization
In the pre-Brown period, southern school districts typically ran dual systems with completely separate schools for whites and blacks. In fact, on the eve of the Brown decision, the Southern Education Reporting Service (SERS) found that essentially no black children attended school with white children in public schools in the Deep South, and that very few black children in Border States did.
1 Clearly, the "separate" part of "separate but equal" was strictly enforced in the South, but what about the "equal" part?
And what were the long-term labor market consequences of disparities in school characteristics?
The Changing Gap in School Resources
After the Civil War, blacks and the federal government exercised a significant measure of political influence in the South, and consequently, new state constitutions included provisions for the public education of all children and civil rights for black citizens (Anderson 1988 ). This influence did not last long. In the post-Reconstruction era (after 1877), southern governments succeeded in rolling back blacks' civil liberties, including their right to vote. 2 Eventually, white-dominated county school boards funneled disproportionate shares of state funds, which had been allocated on the basis of the number of school-aged children, to white schools (Bond 1934 , Margo 1990 . Through the first third of the twentieth century, wide inter-racial disparities in basic measures of school inputs were the norm in the South. in the number of pupils per teacher (from 10 to 20 students depending on the year, state, and weighting method). 4 According to all three sources of figures cited in Table 1 , the gaps narrowed after the mid1930s. Donohue, Heckman, and Todd (2002) argue that NAACP litigation, discussed below, played a key role in promoting those post-1935 gains. They also cite the importance of private philanthropy in improving black education, primarily before the mid-1930s.
Comprehensive information on "teacher quality" is scarce, especially early in the period under study. From 1940 to 1960, however, we can observe the years of educational attainment for black and white teachers in the census. 5 In this period, southern black teachers taught only black students, and relatively few white teachers instructed black students. Therefore, a narrowing racial gap in southern teachers' educational attainment would suggest convergence in "teacher quality" for black and white students. In 1940, southern black teachers had an average of 13.9 years of education (median 14 years) compared to white teachers average of 15.1 years (median 16 years). By 1960, southern black teachers had an average of 15.8 years of education (median 16 years) compared to whites' average of 15.7 (median 16 years). 6 In this dimension, the racial gap had disappeared before large-scale desegregation in the South, but more finely-tuned cross-race comparisons of teacher quality suggest that a gap may have remained as late at 1965. The Coleman Report, for example, found that on average teachers at white schools scored somewhat higher on a short, voluntary "verbal facility" test than teachers at black schools -teachers at black secondary schools scored at about 85 to 90 percent of the white average (Coleman 1966, p. 134) . The extent to which such differences mattered to teachers' and students' performance is unknown.
Some important aspects of racial disparities in the provision of public education are not 4 In 1935-36 there is a high correlation coefficient (0.89) between the black/white ratio of school term length and the black/white ratio of average days of school attendance in southern and border states (Wilkerson 1939 (Wilkerson , reprinted 1970 . 5 We use the 1940 and 1960 IPUMS samples and select those listed with the "teacher" occupation code (093) and "education" industry code (888). 6 It is unknown whether white and black teachers with similar levels of education were actually equally well-trained. Most southern black teachers in this period would have been the products of the South's discriminatory educational system, implying less "quality" embedded in each year of their education. On the other hand, because so many nonteaching employment opportunities were closed to well-educated blacks, there may have been positive selection on "potential" white high school students (based on age) per employed white high school teacher, compared to 211 "potential" black high school students (Caliver 1933, p. 20) . Wilkinson (1939) also describes the ways in which existing blacks' schools were physically inferior to those attended by whites, both structurally and in terms of instructional materials.
Although there may be considerable scope for expanding and refining our quantitative characterization of the racial gaps in school quality, the levels and trends in Table 1 ability into the black teaching ranks (relative to whites). We expect that the changes in the levels of education within race categories do reflect true convergence in teacher quality. 7 About 16 percent of the counties had no high schools at all for blacks, and an additional 14 percent did not have four-year high schools for blacks. South Carolina is not included in Caliver's sample. 8 Although Plessy dealt specifically with the right of railways to segregate passengers on the basis of race into "equal but separate" accommodations, the principles of the decision extended to educational policy. In fact, the Court's opinion explicitly cites school segregation as a reasonable exercise of a state's police power: "The most common instance of this [exercise of police power] is connected with the establishment of separate schools for white Richmond County Board of Education (1899), the Supreme unanimously rejected the argument that inequality in school resources violated the Fourteenth Amendment's equal protection clause. In subsequent Supreme Court decisions it became evident that, in theory, educational institutions could be required to provide reasonably equal accommodations when maintaining a system of racial separation (Tushnet 1987, pp. 21-25) . 9 But the barriers to promoting blacks' educational opportunities through the judicial system remained formidable, and with widespread disenfranchisement of southern black voters, the legislative channel was even less promising.
In preparing a grant application for the Garland Fund in 1929, the NAACP formed a preliminary plan to launch a series of lawsuits that would challenge segregation and discrimination in the South.
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One objective was to equalize school expenditures, perhaps thereby making the dual school system unsustainably expensive (thus, an indirect attack on segregation The NAACP, while recognizing that the Margold Plan's strategy was bold and imbued with remarkable legal insight, opted against fully implementing it. In short, in the context of the South in the 1930s, the NAACP feared a backlash from a direct attack on segregation in elementary and secondary schools. Moreover, important constituencies within the organization and the black community were ambivalent about segregated schooling. The Margold Plan, however, did clarify the legal principles and opportunities, and became "the Bible of the NAACP legal drive." (Kluger 1975, p. 136) . For two decades, the NAACP pursued a series of cases involving discrimination in teachers' pay and admission to professional schools. These cases laid some of the legal and political groundwork for Brown, catered to (and built up) particular constituencies within the NAACP, and spurred southern school administrators and politicians to improve the relative quality of black schools in the hope of heading off a direct challenge to segregation per se.
By the time southern school boards took the "equal" part of "separate but equal" seriously, however, the NAACP was moving beyond litigating "equal." Notwithstanding the fact that some school districts provided greater parity between black and white schools, the NAACP was ready to tackle "separate" itself. By the late 1940s, political currents and changes in the Court had raised the likelihood of success in a direct challenge to segregation in primary and secondary schools, success that finally arrived in the Brown ruling (Klarman 1994) .
Previous Work on the Importance of Pre-Brown Racial Disparities in School Resources
In Brown, the NAACP argued that segregated schooling "inheres in the retardation of intellectual development and distortion of personality" of black students (Appellant's Brief, p. 5). During oral argument, Thurgood Marshall cited sociological studies that claimed that segregated schools destroyed black children's self-respect and stamped them "with a badge of inferiority" (Oral Argument, Briggs v.
Elliott, p. 3). Since Brown, economists have attempted to measure the impact of the separate-but-equal regime several times, with an emphasis on educational outcomes such as school attendance and literacy rather than post-schooling labor market outcomes. For example, Margo (1986) studied county-level data for Alabama from 1920 to 1940 and found that equalizing school-term length would have narrowed the racial gap in literacy rates (for 7 to 20 year olds) by about 25 percent. 11 A subsequent paper by Margo (1987) on school attendance in 1900 also found that equalizing school characteristics would have narrowed the racial gap, but that family characteristics (such as parents' literacy and household head's occupational status) were quantitatively more important, a point that is echoed in our analysis of income gaps below. Orazem (1987) offered the literature's only estimate (to our knowledge) of an effect on standardized test scores in the pre-Brown period. Using county-level race-specific data from Maryland for the 1920s and 1930s, he found that the length of the school term influenced test performance and that differences in school characteristics could account for about 40 percent of the large racial gap in average scores. Each of the studies mentioned above made the best use of highly imperfect data, and so considerable care must be taken in interpreting the results. Nonetheless, the fundamental point that school resources mattered to southern black children's educational attainment, albeit not as much as their family's economic resources, is fairly clear.
Due to the intergenerational nature of human capital transmission and investment, the cumulative effects of discrimination in education may be much larger than the point-in-time estimates suggest.
However, from a strategic policy point of view (e.g., that of Civil Rights activists), the past would have to be taken as given, and so the point-in-time estimates are highly relevant to discussions of the hypothetical impact of a policy that would equalize rough measures of school quality.
The labor market implications of the pre-Brown racial gap in school resources are not precisely known. The work above suggests that increasing school resources for blacks would have increased average black educational attainment. Moreover, Collins and Margo (2003) found positive returns to literacy for blacks who worked in the South prior to 1940; others have found that literacy increased the likelihood of migration from the South to higher wage regions (Margo 1990 , Vigdor 2002 and Smith and Welch (1989) documented positive returns to education for blacks from 1940 onwards.
Card and Krueger (1992) went much further towards establishing a direct link between southern school quality and subsequent earnings. First, they argued that changes in school quality explain a large part of the racial convergence in returns to education for cohorts born between 1910 and 1940, and that this inter-cohort convergence accounts for a nontrivial portion of the total amount of racial convergence in returns to education observed for workers from 1960 to 1980. Then, in reduced-form estimates that do not attempt to trace school quality effects through changing returns to education, Card and Krueger found a significant correlation between the racial gap in student/teacher ratios and the racial gap in wages across state-by-decade-of-birth cohorts. They concluded that 15 to 20 percent of the racial wage convergence among southern-born men that occurred between 1960 and 1980 was attributable to changes in school quality (1992, p. 193) . Heckman, Layne-Ferrar, and Todd (1996) and Card and Krueger (1996) revisit this investigation and debate the interpretation of the findings and the appropriateness of the econometric methodology.
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Resource Gaps and Implied Wage Losses Card and Krueger (1992) focus on school quality and the change in racial wage gap between 1960 12 A central criticism by Heckman, Layne-Ferrar, and Todd (1996) is that the specifications in Card and Krueger (1992) do not allow for selection in migration. See Card and Krueger (1996) for additional discussion of their 1992
and 1980. Here, we pose a related but distinct question regarding school resources. If black workers who were born in the 1920s and 1930s had been allocated the same (roughly measured) school resources as white students, how much higher might their incomes have been in 1970? 13 We attempt to answer the question in two parts: first, by estimating the returns to school quality; second, by adjusting black levels of school quality to match those of whites in the same cohort. This is a partial equilibrium estimate that assumes that equalization was possible without a reduction in the resources sent to white schools, but it may still provide a reasonable guide to the orders of magnitude involved.
We start by estimating the following regression for southern-born black men in the IPUMS 1970 state sample:
where Y is log income in 1970; θ is a birth cohort dummy (1920s or 1930s); 14 γ is a region-of-residence vector of dummies (nine census regions); δ is a southern sub-region of birth vector of dummies (Border State, South Atlantic, East South Central, or West South Central), and λ is a vector of interactions between sub-regions of birth and residence. Q is a measure of school quality for birth-state s and cohort c (student/teacher ratio or length of school term) taken from Card and Krueger (1992, appendix 3) . This is essentially what Card and Krueger (1996) refer to as a "Class IV" approach to estimating the effects of school quality on earnings. The main advantage of this approach is that it allows school quality to affect earnings through several channels, including both increased educational attainment and higher returns from any given level of attainment.
We are concerned that, even allowing for fixed effects by sub-region of birth, sub-region of residence, and the interaction of birth and residence sub-regions, measured school quality may be work in light of Heckman et al.'s criticism. With this exchange in mind, we include interactions of birth sub-region and residence sub-region, in addition to birth and residence sub-region fixed effects in some of our regressions. 13 Thus, whereas Card and Kruger (1992) focus on the change in the racial gap in wages from 1960 to 1980, we focus on the level of black income in 1970. Note that our approach is closer in spirit to the reduced-form estimates that Card and Krueger pursue at the end of their paper (as opposed to their efforts to trace the effect of quality improvements through the estimated returns to schooling). We take this approach because there is evidence that changes in school quality influenced both the level of educational attainment and the returns to any given level of attainment (Card and Krueger 1996) . 14 Adding a quartic in age has little effect on the coefficients of interest.
correlated with unobserved factors that also influenced labor market outcomes later in life. Specifically, parents' educational attainment is typically among the most important explanatory variables of children's educational attainment, and because parents often live in the state they grew up in, it is likely to be correlated with their children's school quality (to the extent that state differences in school quality are persistent). Therefore, in some specifications we have added a birth-state-by-cohort-specific control variable for adult black educational attainment during the 1920s and 1930s, denoted PE cs in the equation above.
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Columns 1 to 5 of Table 2A report results for specifications in which the student/teacher ratio is used as the measure of school quality. Such ratios are frequently used as a gauge of school quality, but the underlying historical data come with several caveats, including occasional misreporting and differences between enrollment and attendance-based figures (see Donohue, Heckman, and Todd 2002 20-40 in 1935) . The idea to focus on the age range that was most likely to be having children during each decade. 16 In columns 4 and 5, if we replace parents' education with measures of state per capita income in 1929 (for first cohort) and 1940 (for second cohort), we get slightly larger results for the school quality effects. We prefer the parents' education variable because it is race specific, whereas race-specific income measures are not available prior to 1940. specification in column 10 (not shown) suggest slightly stronger effects of school quality at the lower end of the income distribution, but in general, the coefficients are similar to the OLS result.
Given these estimates of the influence of school quality on blacks' earnings, a counterfactual level of average earnings for southern-born black men can be estimated by re-setting each individual's schooling input measure to equal that of white students in the same state-cohort grouping. Ceteris These are substantial increments to earnings, but it is worth noting that the estimated impact of the parental education gap is much larger than the estimated impact of the school quality gap. Based on column 5, resetting the variable for black adult educational attainment in the 1920s and 1930s to equal that of whites (in same state), would have added 0.14 log points to the average 1970 earnings of black children who were born in the South in the 1920s and 1930s. 18 This accounts for about one-quarter of the observed racial wage gap between southern-born white and black men in 1970 (who were born in the 1920s and 1930s). Thus, the intergenerational transfer of racial education gaps was significant, and the cumulative impact of racial discrimination in southern education, which surely accounts for part of the parental education gap, was far-reaching. 17 The student/teacher ratio and term length are highly correlated (correlation coefficient is -0.91), so we do not enter them simultaneously in the regressions. 18 The estimated impact is very similar for the 1920s and 1930s birth cohorts. tends to reduce sharply the magnitude and significance of the coefficients on the school quality variables.
For the 1920s birth cohort, according to column 5 of Table 2B , black students would have attained, on average, an extra year of education if they had attended schools that had the same student/teacher ratio as the schools whites attended. For the 1930s birth cohort, the analogous figure is 0.63 years of education. As discussed below, the 1940-49 birth cohort was the last to pass through de jure segregated schools in the South. By that time, the limits of equalization may have been reached in the sense that easily observed (and therefore easily litigated) differences in school inputs were small by historical standards and converging rapidly. Mississippi was clearly lagging in this respect. But in general, further efforts to equalize such resources within the segregated regime would have entailed relatively small economic payoffs for the children whose education was at stake. The NAACP's legal initiative had already moved on to a more ambitious target: the system of segregated education itself.
The Impact of School Desegregation on Income
In 1956, nearly every southern member of Congress signed the "Southern Manifesto" which denounced the Brown ruling and pledged to resist desegregation by all legal means. 19 It is difficult to overstate the initial level of southern white opposition to the idea of racially integrated schools. In 1956, only 14 percent of southern whites thought that black and white students should attend the same school, and that sample includes respondents from the Border States and Washington, DC (Greeley and Sheatsley 1971) . 20 Southern states and local governments exercised a variety of legal tactics to forestall any meaningful school integration, as described by Blaustein and Ferguson (1957, pp. 240-271) , and extralegal threats made potential litigants hesitant to pursue the matter. (1968) required the elimination of identifiably black and white schools within school districts, thereby undercutting "freedom-of-choice" plans that had left high levels of racial segregation and requiring busing (if necessary) to achieve racially mixed schools.
The National Survey of Black Americans, first taken in 1979-80, asked respondents to describe the racial composition of the high school they had attended. Separate questions were posed for elementary and junior high school experiences, but we focus on the high school experience. 22 In Figure 1 , the proportion of respondents who attended all black high schools is plotted on the vertical axis. The year of birth is plotted on the horizontal axis of the top graph, and year of birth plus 16 years is plotted on the lower graph. Separate plots are shown for blacks who reported that they "grew up mostly" in the South and those who reported growing up mostly outside the South. Those who grew up in Border States are, for now, excluded for purposes of exposition. Implicitly, we assume that respondents went to high school in the place where they reported growing up, but of course, there is some room for error. In any case, the portrait of change is very clear. Up to around the 1948 birth cohort, it was rare for southern blacks to have attended anything other than an all black high school. In contrast, by the 1953 birth cohort, the vast majority of southern blacks did not attend an all black high school. Over the same period, a relatively consistent and low proportion of non-southern respondents reported attending all black high schools.
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The rapid change in black southerners' attendance of integrated schools provides an opportunity to take a rough measure of the influence of school integration on southern black students' subsequent labor market outcomes. Our empirical strategy, described in more detail below, is based on a comparison of the income of those who finished their formal schooling just before desegregation took hold in the South and those who came through high school only a few years later, using northern-born blacks to net out age effects. Given that there were efforts to increase the level of racial integration in northern schools around the same time, our measure of the effect of southern desegregation on southern-born blacks is net of any influence of northern desegregation on northern-born blacks. Therefore, if desegregation efforts had a positive influence on black students in all regions, then our estimates may be biased downward. 22 Boozer, Krueger, and Wolkon (1992) plot figures for students in all grades rather than just high school, and they arrange the figure by academic year rather than birth cohort. Nonetheless, the graphs are very similar. 23 The reported figure for non-southerners (and non-border states) may seem high. A few possible explanations are: 1) some urban blacks may have attended nearly all black schools and simply reported them as "all black"; 2) there is some disconnection between where respondents reported growing up and where they went to high school; 3) some non-southern blacks did attend segregated schools though it was rare by the mid 1950s (see Clotfelter 2004, pp. 18-19) . We do not have data to help discern among the possibilities.
Previous Work on Desegregation and Labor Market Outcomes
The 50-year anniversary of the Brown decision elicited an outpouring of journalistic reflection on the decision's implications. Much of it was highly ambivalent, citing the poor performance of racially imbalanced inner-city public schools currently attended by many black students. The malaise that characterizes popular views of desegregation is generally not grounded in careful analyses of the effects of school desegregation. In fact, the existing academic literature contains comparatively few econometric efforts to see whether or not the desegregation of southern schools in the mid to late 1960s had long-run benefits for the students who were affected.
24 Braddock, Crain, and McPartland (1984) review a series of papers that suggest that desegregation had potentially far-ranging effects on students' attitudes and subsequent matches with colleges, neighborhoods, and employers. Crain and Strauss (1985) is notable in that it exploits randomization in a desegregation program in Hartford, Connecticut and follows up with students years after they had completed their schooling. The authors find that black men and women who attended desegregated schools were more likely to work in white-collar jobs than other blacks in their same cohort, and that the men in particular attained more education.
Boozer, Krueger, and Wolkon (1992) go further in advancing a causal link between integrated schooling and labor market achievement for a much broader sample of workers. Using the sample from the National Survey of Black Americans, they find a negative correlation between school segregation and subsequent educational attainment and weekly wages (at 10 percent level of significance, including controls for age, region of residence, and state in which the respondent grew up). A two-stage least squares approach that relies heavily on the post-1964 discontinuity in school segregation produces roughly similar results for education and income, but with larger standard errors. Guryan (2004) uses census data to study black high school dropout rates in the 1970s and finds that desegregation was associated with a two to three percentage point decline in dropouts. The finding 24 There is a larger literature on the racial composition of schools and black students' educational and labor market outcomes. While valuable for current policy debates, these studies typically study cohorts that came along years after the late 1960s sea change in the southern educational system. That is, they tend not to assess the impact of the event of southern school desegregation (which is our focus) but rather the more general phenomenon of peer effects. See Grogger (1996) , Rivkin (2000) , or Hanushek, Kain, and Rivkin (2002) .
holds up even with a long list of controls for family characteristics and location-specific trends.
Interestingly, he also finds that "there does not seem to be any evidence that the length of exposure to integration has a compounding effect on dropout rates" (p. 21). That is, students who had been in desegregated schools for a longer period of time did not seem to benefit more than those with a relatively short period of exposure.
Reber (2004) studies changes in high school enrollment and graduation rates for blacks in Louisiana, where expenditures on black schools still lagged behind those of white schools just before desegregation. The results suggest that black student outcomes were especially responsive to changes in school funding associated with desegregation, more so than to changes in exposure to white students.
These studies cannot clearly identify the channel(s) through which desegregation affected outcomes, but three potential channels deserve careful consideration. First, even though easily measured school resources may have been near equal by the time of Brown, less tangible aspects of school quality might have been effectively equalized by desegregation. Second, it is possible that exposure to white peers had a positive effect on blacks' later outcomes, either through "socialization" and "assimilation" (see Braddock et al. 1984) or simply because the average levels of wealth and academic achievement happened to be higher among white peers. Third, it is possible that the event of desegregation itself (or the broader Civil Rights Movement) shifted some black students' perceptions about education and the future returns to educational attainment at a critical time in their academic careers.
Econometric Approach
A number of the studies mentioned above use individual-level data that reveal both the kind of school a particular person attended and the outcome of interest. This is valuable information, but the studies face serious econometric problems related to unobserved family and individual characteristics, sorting and selection into different kinds of school districts, and, often, the use of small samples. Boozer et al. (1992) and Guryan (2004) both try to deal with potential omitted variable and selection problems using instrumental variable approaches, whereas Crain and Strauss (1985) try to use randomization in Hartford's desegregation program.
We adopt a different approach by forgoing small data sets that link students and their school characteristics, and instead by making comparisons across large groups of people who were exposed to different schooling regimes (pre and post desegregation) solely because of when and where they were born. Our initial econometric approach compares the 1990 annual income of southern-born blacks who finished their secondary schooling just before desegregation with those who would have finished their schooling just after (or during the process of) desegregation. Non-southern-born blacks are used to control for cohort-specific factors that influence earnings (e.g., age), and state-of-residence fixed effects control for place-specific factors. Essentially, we are comparing age-earnings profiles for southern and non-southern born black men, after controlling for their place of residence.
Initially, our "southern-born" designation will apply specifically to the census-defined South.
Therefore, both Kansas and Missouri natives are grouped with "non-southern-born" men despite the maintenance of segregated schools in these states prior to Brown. In the context of this investigation, this grouping might be preferred because desegregation occurred early in both states compared to the Deep South. But in any case, we also present results that exclude Border-State-born blacks to check the sensitivity of the results.
The identifying assumption is that there were no shocks that were correlated with the timing of southern desegregation and that had differential effects on income in 1990 across the regional birth-cohort groups. In this period's context, the assumption is difficult to defend completely (as we discuss below), but the design should mitigate several potential biases: cohort invariant region-of-birth effects are netted out; cohort invariant state-of-residence effects are netted out; and region-of-birth invariant cohort effects are netted out. Adding interaction terms for southern birth and state of residence to the base specification (Table 3A , column 1) has little effect on the coefficients of interest.
We use the 1990 IPUMS sample to examine the incomes of black men born from 1941 to 1960.
Recall that desegregation began in earnest after the 1948 birth cohort. We grouped the men into five year-of-birth cohorts: 1941-44, 1945-48, 1949-52, 1953-56, 1957-60 . We assigned men a "southern birth" dummy equal to 1 if they were born in the census South, and we interacted the cohort dummies and the southern-birth dummy.
The basic regression equation is
where Y is log annual income, γ is a vector of state-of-residence dummies, θ is a vector of birth-cohort dummies, δ is a dummy for southern birth, and λ is a series of cohort-by-birth region effects. The pattern of coefficients on the interaction terms (λ) is of particular interest since it tracks the differences (relative to the omitted cohort) in the intra-cohort wage gap for southern-born relative to northern-born workers (controlling for state of residence in 1990). If desegregation was associated with a sudden improvement in school quality, peer effects, or black students' perceptions of educational opportunity, then we would expect to see a pattern consistent with such improvements in the coefficients on λ. An alternative specification, discussed later, replaces the cohort-by-birth-region dummy variables with measures of the proportion of each cohort's students (by sub-region of birth) who attended all black high schools. Table 3A reports the regression results. Column 1 includes all black men in the relevant age range who reported positive income. 25 Column 2 adds controls for educational attainment (a vector of dummies) and veteran status. Columns 3 and 4 are similar to 1 and 2 respectively, but they exclude blacks who were born in Border States because the pattern of desegregation in Border States was more gradual than in the Deep South. 26 This permits a sharper contrast in the comparison groups, one that is more in line with the dramatic change depicted in Figure 1 .
Results and Problems of Interpretation
It is clear that in 1990 the intra-cohort log earnings gap between southern-born and non-southernborn men is smaller in the post-desegregation cohorts than in the pre-desegregation cohorts. The gap narrows by about 0.10 log points in column 1 and by about half that much in column 2. 27 The results in column 2 are not statistically precise, but the nontrivial positive coefficients on the post-desegregation southern-born cohorts suggests that desegregation influenced long-run labor market outcomes by raising both educational attainment and income conditional on attainment. The southern-born 1945-48 cohort performs only slightly better than the 1941-44 cohort relative to their northern-born peers, implying that there was not simply a strong upward trend for successive cohorts. At the 25 th and 50 th percentile, quantile regression coefficients on the interactions of southern-birth and cohort are similar to the OLS results in column 1, but they are about half as large at the 75th percentile (not shown).
Excluding blacks born in Border States (about 10 percent of the original sample) yields similar but somewhat stronger results in columns 3 and 4. The magnitude of the increase for the 1949-1952 birth cohort relative to later ones is a bit puzzling. The level of desegregation was declining rapidly when this group would have been in high school, but it was still high relative to that experienced by younger cohorts. This would be consistent with an effect from a discontinuous change in southern black students' perception of the value of education even before desegregation, perhaps associated with the passage of the Civil Rights Act of 1964 and Voting Rights Act of 1965.
In columns 5 and 6 of Table 3 , we try to exploit the NSBA data more thoroughly. The NSBA is not a large sample, and so generating state-specific time series of segregation is generally infeasible.
Instead, we have broken the country into five subregions of birth (Non-South, South Atlantic, Border, East South Central, and West South Central) and estimated the degree of segregation experienced by each birth cohort in each subregion (measured as the proportion of students in each cohort-by-subregion category that attended all black high schools). The "sub-region-by-cohort segregation" variable replaces the region-by-cohort dummy variables. In column 5, without controls for education attainment and veteran status, there is a strong correlation between segregated schooling and income in 1990. 28 The correlation is much weaker once educational attainment and veteran status enter the regressions (column 6).
While these basic results are consistent with a positive effect from the dismantling of the segregated educational system in the South, the interpretation of the patterns is open to debate. For example, compulsory military service might have been more common in some birth cohorts than others, and it is possible that those born in one region were more likely to serve than those born elsewhere, and it is possible that service had a long-term effect on labor market outcomes. 29 But we found that controlling for veteran status directly (without controls for educational attainment) had a small effect on the results.
A more difficult potential problem is that the post-desegregation birth cohorts might have timed their entry into the labor market especially well in that many began working just as the full force of the federal anti-discrimination effort was brought to bear on labor markets. This is possible, but it would require that the southern-born post-desegregation cohort benefited significantly more than the immediate pre-desegregation cohort relative to non-southern-born men in the same age cohorts (and conditional on their state of residence). Moreover, it would require that the post-desegregation cohort continued to enjoy those differential benefits as late as 1990 (26 years after the Civil Rights Act).
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Another competing interpretation would be that northern-born blacks in the later cohorts experienced unobserved adverse shocks to the cities they grew up in, and that these had long-lasting labor market consequences that are not absorbed by the place of residence dummies. For example, Collins and Margo (2004) find that severe riots in the late 1960s negatively affected blacks' income and employment.
Omitting residents of the four most severe riot cities (Detroit, Los Angeles, Newark, and Washington DC) has little effect on the coefficients of interest in Table 3A , but the more general point regarding potential unobserved shocks to northern-born cohorts cannot be dismissed. Table 3B 's regression specifications are similar to those in Table 3A (specifically, Table 3A's 29 See Angrist (1990) on Vietnam service and income later in life. 30 Beaudry and DiNardo (1991) find that individuals' earnings (circa 1979 and 1983) are best described by a model in which workers are costlessly mobile and form implicit contracts with firms. A model in which people are immobile and form implicit contracts and a spot market model are also considered. The results suggest that current earnings are more sensitive to the best labor market conditions one experiences while with a particular employer than to the labor market conditions at the start of one's job or at the time of the survey. The connection between Beaudry and Dinardo's findings and this paper's results are not direct, but their results suggest that labor market conditions at the time of entry may be of limited importance in driving our results. columns 1, 3, and 5), but high-school completion is the dependent variable. 31 Later cohorts of southernborn blacks clearly narrowed the high school graduation gap relative to non-southern-born blacks, by about nine percentage points by the 1957-60 birth cohort. This progression is somewhat smoother than the one observed for income in Table 3A , making it difficult to rule out a pre-existing trend.
It is possible that the results in Tables 3A and 3B merely reflect convergence by southern-born men (white and black) on those born elsewhere in the country. That is, perhaps the patterns we observe are manifestations of a secular process of inter-regional convergence that was independent of school desegregation. If so, we would expect to find similar patterns in the outcomes for white students' in the same birth cohorts. Table 4 reports regressions for white men that are similar in specification to those that reported for blacks in columns 1 and 2 of Table 3A and column 1 of Table 3B . There is evidence of an upward drift in southern-born whites' income relative to non-southern-born whites, but it is both more gradual and smaller than the pattern of change evident for blacks, and it nearly disappears when educational attainment and veteran status are added to the regression in column 2. Column 3 also suggests some convergence of southern-born and non-southern-born white men in high school graduation rates, but again, the pattern is more gradual and the gains are smaller for whites than for blacks.
If one believes that whites are a useful control group (that is, unaffected by desegregation but reflecting a secular inter-regional trend), then the difference between the black and white coefficients yields a difference-in-difference-in-difference (DDD) measure of desegregation's influence on blacks' average earnings and high school graduation rates. The income DDD is approximately 5 to 6 log points (based on column 1 in Table 3A and Table 4) , and the high school completion DDD is approximately 3 to 5 percentage points (based on column 1 in Table 3B and column 3 in Table 4 ).
In principle, this line of investigation could be extended, but there are several constraints, some due to limits in the available data and some due to limits in the approach itself. The most compelling extension would be to use more cross-place variation in the timing of desegregation to measure 31 We use this variable because the 1990 census reports educational attainment by categories whereas previous censuses reported years of schooling. It also corresponds more closely to the investigations by Guryan (2004) and Reber (2004). desegregation effects. This consideration motivated the regressions in columns 5 and 6 of Tables 3A and   3B . Unfortunately, the National Survey of Black Americans is not very large, and it gets stretched thin in pursuing this empirical strategy. Another extension would be to assemble a measure of exposure to desegregated schools. Perhaps students with a longer exposure to desegregated schools reaped more benefits than those who had only a few years (or less) exposure. This would run contrary to the pattern of results in Table 3A , and to Guryan's (2004) findings mentioned above, but it is certainly worth exploring.
Conclusions
The pieces of evidence that we have assembled in this paper's narrative are imperfect, and therefore the inferences based upon them are open to doubt and debate. Nonetheless, the basic results are highly suggestive and fairly robust. It appears that the diversion of resources from black schools prior to the Brown ruling had long-run effects on the labor market and educational outcomes of black workers, both directly and through intergenerational channels. From 1930 to 1960, southern administrators moved toward equalizing basic school resources in the hope of maintaining separate schools by finally living up to the promise of being "equal". We estimate that increasing the level of educational inputs for black students born in the 1920s and 1930s to match the inputs devoted to whites in the same state would have added a non-trivial sum to black men's average annual income in 1970. The school quality gap, and therefore the lost earnings, were larger for the 1920s birth cohort than for the 1930s birth cohort.
As school resources equalized, Civil Rights activists were already preparing to target the South's entire system of racial exclusion and discrimination, including a legal challenge to segregation in public schools. In 1942, the desegregation of schools was an immensely unpopular proposition to southern whites: only 2 percent thought that white and black students should go to school together (Greeley and Sheatsley 1971) . Twelve years later, the Supreme Court signaled that the segregated system's days were numbered in its Brown v. Board decision. And ten years after that, the promise of desegregation started to become a reality.
Inter and intra cohort income patterns in 1990 suggest that school desegregation had an economically significant, positive effect on blacks' income and high school completion rates. The patterns are open to alternative interpretations, and they provide limited insight into the mechanisms through which desegregation might have had its effect, but our estimates add to a growing list of positiveleaning estimates of desegregation's effect, as in Boozer, Krueger, and Wolkon (1992) , Guryan (2004), and Reber (2004) . Given the historical and policy significance of this hypothesis, we believe that it deserves much more thorough scrutiny.
Although this paper focuses on the labor market implications of racial segregation in southern schools, it is certainly possible that the full effect of the Brown decision was much broader. While some legal scholars, most notably Gerald Rosenberg (1991) , question Brown's ability to effectuate social change, many others believe Brown and the aftermath of the decision were deeply influential. Klarman (1994) , for example, argues that the southern response to Brown, which elevated the power and visibility of staunch segregationists, provoked the subsequent, strong federal response and may also have facilitated public acceptance of desegregation. Likewise, Brown may have influenced the course of legal thought on matters of segregation, discrimination, and the potential range of legal remedies for such problems. 32 At the very least, as suggested by Figure 2 , the impact of Brown continues to resonate both in case law and legal doctrine years after its decision. Finally, models of collective action suggest that the likelihood that an individual will lend support to a popular movement is influenced by the probability of the movement's success (Chong 1991) -that is, the belief that one's support could make a difference and be rewarded may be an important determinant of participation. In this sense, Brown may have spurred the Civil Rights
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Notes: The horizontal axis of the top graph plots the birth cohort. The horizontal axis of the bottom graph plots an estimate by calendar year (birth cohort plus 16). Vertical lines denote the birth-cohort groupings. "South" refers to the Deep South. Respondents who reported "growing up mostly" in border states are excluded from the sample. Moving averages are used to smooth the plots which is particularly useful for the non-southern-born group (which is relatively small). For southern-born blacks, the timing and magnitude of change is not affected by the smoothing. Source: Calculated using data from the National Survey of Black Americans (Jackson and Gurin 1997) .
